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those shown in FIG. 2). Similarly, stain window 1706 can be
configured to display the plate layout with each well being
filled with the biological samples and the modulators. Stain
window 1706 can be used by the user to add stains to each
well. Others window 1708 can be used by the user to provide
meta-data associated with each well. Meta-data can include,
for example, information such as name of the patient, quantity
of the biological sample present in the well, type of disease,
name of the vendor providing the material, timestamp and so
forth.

[0192] In accordance with some embodiments, the layout
can then saved to a database (such as one or more of the
databases shown in FIG. 2). Further, graphical user interface
1750 (export button) can be used by the user to export the
layout in a format suitable for use with a software application
used in the experiment. For example, the plate layout can be
exported as an XML format that is compatible with DIVA
software, with metadata stored in the header file.

[0193] In some embodiments, the graphic user interface
1750 can also be configured to include a summary window
1712. Summary window 1712 can be configured to display
the plate layout with complete information related to each
well. In other words, information related to specific biologi-
cal sample, modulators and detection elements that are added
to each well can be displayed. In some embodiments, the
graphical user interface 1750 can be used by the user to color
code each well (with an indicator) in the plate layout based on
the content of the well. This functionality is described in
connection with FIG. 18.

[0194] FIG. 18 is a screenshot of a graphical user interface
1850 illustrating a color code feature, according to an
embodiment. As shown, each well in the plate may be color
coded based on the content of the well. An Assign Colors
Automatically button 1802 and/or Set Color Rules button
1804 of graphical user interface 1850 can be used by the user
to select a color scheme that may be applied to one or more
wells. For example, wells having the same biological samples
and modulators may be color coded with the same color or
wells having the same quantity of biological samples may be
color coded with the same color. The color coding provides
the user visual aid during the physical experimentation pro-
cess. In some embodiments, another type of indicator, such as
apattern, can be applied in place of or in addition to the color
coding. The graphical user interface 1850 can be associated
with a design and plate layout generator module portion of the
experimental module 222 shown in FIG. 2

[0195] FIG. 19 is a flowchart that illustrates a method for
designing an experiment, according to an embodiment. The
design of the experiment can be generated with the aid of, for
example, an experiment management engine (e.g., experi-
ment management engine 220 shown in FIG. 2). As shown in
FIG. 19, a sample plate layout can be generated using a layout
generator (e.g., a design and plate layout generator module),
at 1902. The sample plate layout can have multiple wells and
information related to one or more biological samples to be
filled in the wells. The information related to the biological
samples can be stored in a database such as databases 245
shown in FIG. 2.

[0196] A modulator plate layout can be generated based on
the sample plate layout and the information related to differ-
ent modulators available in the database, at 1904. In other
words, modulators are added to biological samples present in
each well and the modulator plate layout is generated.
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[0197] A stain plate layout can be generated based on the
modulator plate layout and information related to different
stains available in the database at 1906. Accordingly, the stain
plate layout can have wells containing test substances that can
include the biological samples, the modulators and the stains.
[0198] The sample plate layout, the modulator plate layout
and the stain plate layout can be stored in the database, at
1908. A color code scheme is applied to the stain plate layout
based on the content in each well present in the layout, at
1910. The stain plate layout can be exported to conduct the
experiment, at 1912. The stain plate layout may be exported in
a format that is compatible with a software application used
for conducting the experiment. For example, the stain plate
layout may be exported to DIVA software for use with a flow
cytometer.

[0199] The above described systems (e.g., experiment sys-
tem 100 shown in FIG. 1) and methods are further explained
in conjunction with the following example. Herein, the
experiment system can be used to design a flow cytometry
experiment to study the effect of IFN-a, IFN-y, I1[.-27 and
IL-6 on expression of phosphorylated Statl (p-Statl), phos-
phorylated Stat3 (p-Stat3), phosphorylated Stat5 (p-Stat5)
and phosphorylated ERK (p-ERK) during acute myeloid leu-
kemia (AML) disease progression.

[0200] The experimental design can be created using, for
example, a first graphical user interface (e.g., the graphical
user interface 1690 shown in FIG. 16). The first graphical user
interface can be associated with a design and plate layout
generation module. A 96 well plate format comprising 8 rows
and 12 columns can be selected via the first graphical user
interface. The rows can be labeled sequentially as A, B, C and
so forth. The columns can be numbered sequentially as 1, 2,
3 and so forth.

[0201] Once the format is selected, the format can be dis-
played to the user via, for example, a second graphical user
interface (e.g., graphical user interface 1750 shown in FIG.
17). The second graphical user interface can be associated
with the design and layout generation module. The user can
use the second graphical user interface to enter information
related to the materials and to each of the 96 wells of the
layout. Rows B, D, F, and H can be used as duplicates of rows
A, C, E and G respectively. The information related to avail-
ability and usage of the materials such as IFN-a, IFN-y,
1L-27, 116, phosphorylated Statl (p-Statl), phosphorylated
Stat3 (p-Stat3), phosphorylated Stat5 (p-Stat5) and phospho-
rylated ERK (p-ERK) is viewed by the user using, for
example, a third graphical user interface (e.g., graphical user
interface 1580 shown in FIG. 15).

[0202] A sample window of, for example, the second
graphical user interface can be used to view the 96 well plate
layout. Bone marrow derived monocytes (BMMC) are
obtained from patients diagnosed with AML and the infor-
mation can be stored in a database (such as the databases
shown in FIG. 2). BMMC derived from a healthy donor can
beused as the negative control. Wells A1-A4 and B1-B4 of the
plate layout can be selected, and information related to
BMMC from patient 1 can be entered. The information can
include the name of the patient, type of the sample, volume of
the sample (200 pL.) and stage of the disease. This procedure
can be repeated for BMMC from patients 2 to 11. To wells
(G9-G12 and H9-H12 information related to the negative con-
trol is entered.

[0203] In order to study the effect of four different modu-
lators, IFN-a, IFN-y, IL-27 and IL-6, on protein expression
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using flow cytometry, 4 modulator plate layouts can be gen-
erated using the plate layout. Each modulator plate layout can
be specific for one modulator. The modulator window can be
used to view the sample plate layout and enter information
related to the modulators. For the IFN-ao modulator plate
layout, wells A1-A2, A5-A6, A9-A10 and so on till row H,
can be selected and information related to IFN-a can be
entered from a database of the inventory management module
(e.g., inventory database 272 shown in FIG. 2). The informa-
tion entered included volume of the sample (50 uL.), name of
the modulator, volume of the modulator (10 pL), catalog
number of the modulator, type of the modulator, class of the
modulator, vendor of the modulator, color of the modulator,
size of the modulator and units of measurement of the modu-
lator. Wells A3-A4, A7-A8, A11-A12 and so on till row H
serve as negative control for the modulator treatment. This
procedure can be repeated for all the other modulators giving
rise to four modulator plate layouts.

[0204] Inorderto study the effect of each of the four modu-
lators on the expression of four proteins, namely p-Statl,
p-Stat3, p-Stat5S and p-ERK using flow cytometry, 16 stain
plate layouts can be generated using the four modulator plate
layouts. Each stain plate layout can be specific for a combi-
nation of a modulator and a stain. The stain window can be
used to view the plate layout and enter information related to
the stains. For the stain plate layout specific for the combina-
tion of IFN-c and p-Statl, wells A1, A3, A5, A7, A9, A1l and
so on till row H of the IFN-a modulator plate layout, are
selected and information related to the stain Cy3-conjugated
goat anti-pStat] antibody, is entered from the database of the
inventory management module. The information entered
included volume of the sample/modulator mixture (15 pL),
name of'the stain, volume of the stain (10 pl.), catalog number
of'the stain, type of the stain, class of the stain, vendor of the
stain, color of the stain, size of the stain and units of measure-
ment of the stain. Wells A2, A4, A6, A8, A10, A12 and so on
till row H serves as negative control for the staining proce-
dure. This procedure can be repeated for all the other stains
giving rise to 4 stain plates per modulator plate and 16 stain
plates per sample plate. The stain plate layouts can be used to
conduct the flow cytometry experiment.

[0205] The experiment system (e.g., experiment system
100 shown in FIG. 1) described above has a number of advan-
tages. The interactive nature of the experiment system can be
used by a user to plan the material needed, on-hand and used
in an experiment. The experiment system can facilitate a user
in generating a layout for the experiment and filling relevant
material in each well of the layout. The layout generated can
be stored and can be used while designing new experiment.
This can increase the efficiency of processing associated with
an experiment in a desirable fashion. Further, the layout gen-
erated using the experiment system can be exported (in a
desirable fashion) to software applications which are used to
carry out the experiments. Accordingly, use of the experiment
system can result in a desirable increase in overall efficiency
of conducting experiments. Furthermore, the graphical user
interfaces of the experiment system can be used by the user to
visualize a plate with multiple wells and the content in each
well.

[0206] Other advantages that can be realized through the
use of the experiment system include a relative reduction in
low-value-added transactional activities and/or compatibility
across platforms (e.g., test devices from different vendors).
The experiment system can also provide relatively wide (and
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easy) access to filtered and/or structured information that can
be specific (down to the cell-level). The experiment system
can also assist a user making decisions related to experiments
with a desirable level of quality, speed, and/or scalability. The
experiment system can assist in processing test substances
within a regulated (e.g., audited) environment.

[0207] The experiment system can be used to design rela-
tively large scale experiments that could not have been pre-
viously achieved in a desirable fashion (with relatively few
data entry errors and relatively rapid analytics). For example,
the experiment system can facilitate a user in processing (e.g.,
running) many (e.g., 50 or less, 75, 100, 200, 250, 500, 1,000,
2,000, 2,500 or more) plates per experiment. In some embodi-
ments, the many plates can be associated with a single test
device such as a flow cytometry testing device. In some
embodiments, the experiment system can be used by the user
to process many (e.g., 10, 15, 25, 40, 50, 75, 100, 150, 200,
250) plates per week. In some embodiments, the experiment
system can be used by a user to process experiments with, for
example, 35 patients, using 150 different conditions (modu-
lator/stain combos) to be performed in less than one month, 3
weeks, 2 weeks or 1 week. In some embodiments, the experi-
ment system can be used by a user to process experiments
with 125 patients, using 35 different conditions (modulator/
stain combos) to be performed in less than one month (e.g., 3
weeks, 2 weeks, 1 week).

[0208] FIG. 20 is a schematic diagram that illustrates a
visualization module 2050 of an experiment management
engine 2020 configured to trigger display of values 36 within
auser interface 2070, according to an embodiment. As shown
in FIG. 20, the values 36 include values, through value,., and
each of the values 36 are displayed within a data visualization
region 2084 (or regions) of the user interface 2070 in a visu-
alization layout 38 (e.g., adisplay layout, a visual layout). The
arrangement of the values 36 within the visualization region
2084 define at least a portion of the visualization layout 38. In
some embodiments, the data visualization region 2084 can
be, or can include, a display such as a liquid crystal display
(LCD) display, a set of light emitting diodes (LEDs), and/or
so forth, where the visualization layout 38 can be statically
and/or dynamically displayed. In some embodiments, one or
more of the functions associated with the visualization mod-
ule 2050 can be included in one or more different modules
(not shown).

[0209] In some embodiments, the visualization layout 38
(e.g., an arrangement of the visualization layout 38) can be
and/or can include, for example, a form in which the values 36
are represented, an orientation (e.g., X-y location) of the val-
ues 36 within the data visualization region 2084 and/or with
respect other of the values 36, a timing with which the values
36 are displayed, elements (e.g., variables, shapes, placehold-
ers) where the values 36 can be displayed, elements (e.g.,
graphic elements, spacing elements) that may or may not be
displayed, and/or so forth. In some embodiments, the visual-
ization layout 38 can be associated with (e.g., can include)
one or more procedures (e.g., algorithms) that can be used to
calculate and/or update values displayed within the visualiza-
tion layout 38. For example, one or more of the values 36
included in the visualization layout 38 can be updated based
on a procedure, and the updated value(s) can be displayed in
the visualization layout 38.

[0210] Insome embodiments, one or more of the values 36
displayed within the visualization layout 38 can be updated
based on processing performed at the experiment manage-
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ment engine 2020. For example, the experiment management
engine 2020 can define an instruction, in response to a request
from a user, that can modify (e.g., trigger modification of) the
output data used to define the values 36. In some embodi-
ments, for example, output data using to define one or more of
the values 36 can be modified (e.g., recalculated) based on
data added to the output data by the experiment management
engine 2020 (based on an instruction). The modified value(s)
36 can be displayed (and can replace value(s) 36 already
being displayed) within the visualization layout 38. In some
embodiments, output data using to define one or more of the
values 36 can be, for example, modified (e.g., recalculated)
based on a portion of the output data parsed from the output
data in response to a gating analysis performed at the experi-
ment management engine 2020. The modified value(s) 36 can
be displayed (and can replace value(s) 36 already being dis-
played) within the visualization layout 38. In some embodi-
ments, one or more of the values can be changed (e.g.,
updated) directly without changing the output data used to
define the values. For example, one or more of the values 36
can be changed based on a procedure, which is used for
calculating the value(s) 36, being changed.

[0211] In some embodiments, the visualization layout 38
can be defined by one or more visualization layout parameter
values. In other words, the visualization layout 38 such as the
orientation of the values 36, the procedures used to calculate
values for display in the visualization layout 38, etc. can be
defined by the visualization layout parameter value(s). In
some embodiments, at least one or more portions of the
visualization layout 38 can be defined by, for example, an
experiment file. In other words, one or more visualization
layout parameter values can be included in an experiment file
defined during, for example, a preparation phase, a process-
ing phase, and/or an analysis phase of an experiment. For
example, one or more visualization layout parameter values
can be included in a experiment file based on an experiment
template (e.g., a cocktail) included in the experiment file. In
some embodiments, one or more visualization layout param-
eter values can be included in (e.g., can be defined within, can
be integrated within) an experiment template.

[0212] As shown in FIG. 20, value, through value, are
displayed so that they define a heat map 32, and value,
through value, are displayed within a graph 34. In this
embodiment, the heat map 32 and the graph 34 define at least
some portions of the visualization layout 38. Also as shown in
FIG. 20, value, and value, are displayed within the data visu-
alization region 2084 to the right of the heat map 32 and the
graph 34. In some embodiments, a heat map (such as heat map
32 shown in FIG. 20) can be a graphical representation where
values are represented in, for example, a two-dimensional
map as colors, shapes, and/or so forth that correspond with the
magnitudes of the values so that spatial relationships between
the values and their magnitudes can be comprehended by a
user in a desirable fashion. Heat maps can be used in, for
example, molecular biology to represent the expression levels
of'proteins across a number of comparable samples (e.g. cells
in different states, samples from different patients) as they are
obtained from experiments such as from DNA microarrays.

[0213] The visualization layout 38 can be defined (e.g.,
customized, modified) using user interface controls 2082.
The user interface controls 2082 can trigger processing at the
visualization module 2050 so that the visualization layout 38
(e.g., visualization layout parameter values of the visualiza-
tion layout 38) can be defined. The user interface controls
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2082 can include, for example, a context menu, a control/
selection screen, a filtering control (e.g., a pre-filtering con-
trol), a category selection control, a button that can be
dragged and/or dropped, a pivot table control, a graph control,
a range selection control, and/or so forth. For example, a
portion of the graph 34 (e.g., x-axis scaling) can be defined in
response to an interaction of a user with a graph control
included in the user interface controls 2082. In some embodi-
ments, the user interface controls 2082 can include physical
buttons that can be actuated and/or controls that can be dis-
played within a display.

[0214] In some embodiments, one or more visualization
layout parameter value(s) can be stored at, for example,
memory 2030 (and/or a remote memory (not shown)) of the
experiment management engine 2020. Accordingly, the visu-
alization layout parameter value(s) can be retrieved by and
used by the visualization module 2050 to define a visualiza-
tion layout, such as visualization layout 38, for display in the
data visualization region 2084.

[0215] In some embodiments, a visualization layout, such
as visualization layout 38, can function as a visualization
layout template. For example, a first set of output data can be
used to define one or more values that can be displayed within
avisualization layout template. The visualization layout tem-
plate can be defined based on one or more visualization layout
parameter values that can be retrieved from a memory. A
second set of output data can be used to define one or more
values for display within the visualization layout template. In
some embodiments, the first set of output data can have por-
tions that overlap with the second set of output data. For
example, the second set of output data can be a subset (or
superset) of the first set of output data defined using, for
example, a gating analysis performed at the experiment man-
agement engine 2020. In some embodiments, the first set of
output data can be mutually exclusive from the second set of
output data.

[0216] In some embodiments, one or more visualization
layouts (e.g., template visualization layouts) can be stored in
and accessed from a library of visualization layouts. In some
embodiments, one or more of the visualization layouts in the
library of visualization layouts can be defined by a user via the
user interface controls 2082. The visualization layouts can be
stored such that they can be accessed by multiple users (e.g.,
multiple users having the proper credentials). In some
embodiments, one or more portions of a visualization layout
can be automatically defined based on a user preference, for
example, stored in the memory 2030.

[0217] Insomeembodiments, the one or more visualization
layouts (e.g., parameter value(s) defining visualization layout
(s)) can be exported and/or imported. For example, one or
more parameter values defining a visualization layout can be
exported to a module and/or a device using a layout export
module (not shown). In some embodiments, for example, one
or more parameter values defining a visualization layout can
be imported to a module and/or a device using a layout import
module (not shown). In some embodiments, one or more
functions associated with the layout import module and/or the
layout export module can be included in the visualization
module 2050 and/or a different module (not shown).

[0218] One or more of the values 36 can be defined based
on output data received from a test device 2040 such as a flow
cytometer. For example, one or more of the values 36 can be
calculated based on several data values (e.g., test data values)
included in output data from a test device. In some embodi-
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ments, one or more of the values can correspond with a data
value from the output data (without mathematical manipula-
tion of the data value from the output data). In other words,
one or more of the values 36 included in the visualization
layout 38 can be raw output data from, for example, a flow
cytometer.

[0219] In some embodiments, the output data can be pro-
cessed using a data extraction process. In some embodiments,
data extraction can include receiving (e.g., retrieving) data
(e.g., unstructured data, binary data) from of a data source,
such test device 2040, for further data processing or data
storage (data migration). In some embodiments, data extrac-
tion can include transforming the data and/or adding meta-
data to the output data. The output data can be stored in, for
example, a data library (e.g., a data library stored in the
memory 2030 and/or a remote memory (not shown)) so that
the output data can be processed (e.g., accessed, manipu-
lated). Data extraction can be performed using a data import
module (not shown), which can be included in, for example,
the experiment management engine 2020. In some embodi-
ments, output data that has been extracted can be exported to,
for example, another module or device using a data export
module (not shown), which can be included in, for example,
the experiment management engine 2020. More details
related to user interface controls, data extraction, visualiza-
tion layouts, and so forth are described in co-pending U.S.
Provisional Patent Application No. 61/079,537, filed on Jul.
10, 2008, entitled “Method and System for Data Extraction
and Visualization of Multi-Parametric Data,” which has been
incorporated by reference herein in its entirety.

[0220] FIG. 21 is a schematic diagram that illustrates a
method for displaying output data within a visualization lay-
out, according to an embodiment. As shown in FIG. 21,
output data related to an experiment performed at a flow
cytometer is received, at 2110. In some embodiments, the
output data can be stored in a memory where the output data
can be, for example, accessed.

[0221] A set of parameter values defining a visualization
layout of a set of values defined based on the output data is
received, at 2120. In some embodiments, one or more of the
set of values can be calculated based on the output data. In
some embodiments, the set of parameter values can be
defined in response to one or more user interface controls
being triggered (e.g., actuated), for example, by a user. In
some embodiments, the set of parameter values can be
defined via a visualization module. In some embodiments, the
visualization layout can be a template visualization layout
from a library of visualization layouts. Accordingly, the set of
parameter values can be retrieved from the library of visual-
ization layouts.

[0222] Display of the set of values within the visualization
layout is triggered based on the set of parameter values, at
2130. In some embodiments, the display of the set of values
within the visualization layout can be triggered by a visual-
ization module.

[0223] The output data is modified in response to an
instruction, at 2140. In some embodiments, the instruction
can be defined at an experiment management engine. For
example, the instruction can be related to a gating analysis or
other type of statistical analysis performed at the experiment
management module.

[0224] A value from the set of parameter values displayed
within the visualization layout is updated in response to the
output data being modified, at 2150. In some embodiments,
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the value can be, for example, recalculated based on the
modified output data. In some alternative embodiments, a
value within a visualization layout can be updated without
modifying output data used to define the value. In some
alternative embodiments, the visualization layout can be
dynamically updated, for example, in response to an instruc-
tion from a user, a change in a value displayed within the
visualization layout, a change in output data used to define a
value displayed in the visualization layout, and/or so forth.

[0225] Some embodiments described herein relate to a
computer storage product with a computer-readable medium
(also can be referred to as a processor-readable medium)
having instructions or computer code thereon for performing
various computer-implemented operations. The media and
computer code (also can be referred to as code) may be those
designed and constructed for the specific purpose or pur-
poses. Examples of computer-readable media include, but are
not limited to: magnetic storage media such as hard disks,
floppy disks, and magnetic tape; optical storage media such as
Compact Disc/Digital Video Discs (CD/DVDs), Compact
Disc-Read Only Memories (CD-ROMs), and holographic
devices; magneto-optical storage media such as optical disks;
carrier wave signal processing modules; and hardware
devices that are specially configured to store and execute
program code, such as Application-Specific Integrated Cir-
cuits (ASICs), Programmable Logic Devices (PLDs), and
Read-Only Memory (ROM) and Random-Access Memory
(RAM) devices.

[0226] Examples of computer code include, but are not
limited to, micro-code or micro-instructions, machine
instructions, such as produced by a compiler, code used to
produce a web service, and files containing higher-level
instructions that are executed by a computer using an inter-
preter. For example, embodiments may be implemented
using Java, C++, or other programming languages (e.g.,
object-oriented programming languages) and development
tools. Additional examples of computer code include, but are
not limited to, control signals, encrypted code, and com-
pressed code.

[0227] Insome embodiments, an experiment management
engine and/or any portion of the embodiments described
herein can be executed at (e.g., implemented on) a computer.
In some embodiments, a computer can be used by to operate
various instrumentation, liquid handling equipment and/or
analysis software. The computer can have any type of com-
puter platform such as a workstation, a wireless device, a
wired device, a mobile device (e.g., a PDA), a personal com-
puter, a server, and/or any other present or future electronic
device and/or computer. The computer can include, for
example, components such as a processor, an operating sys-
tem, a system memory, a memory storage device, input-out-
put controllers, input-output devices, and/or display devices.
Display devices can be configured to display visual informa-
tion that may be may be logically and/or physically organized
as an array of pixels. A GUI controller may also be included
that may include any of a variety of known or future software
programs for providing graphical input and output interfaces
such as for instance GUI’s. For example, GUI’s may provide
one or more graphical representations to a user, and also be
enabled to process the user inputs via GUI’s using means of
selection or input known to those of ordinary skill in the
related art. For example, see U.S. Ser. No. 61/048,657, which
is incorporated by reference in its entirety.
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[0228] A computer can have many possible configurations
of components and some components that may typically be
included in a computer are not shown, such as a cache a
memory, a data backup unit, and/or many other devices. The
processor can be a commercially available processor such as
an [tanium® or Pentium® processor made by Intel Corpora-
tion, a SPARC® processor made by Sun Microsystems, an
Athalon™ or Opteron™ processor made by AMD corpora-
tion, or it may be one of other processors that are or will
become available. Some embodiments of the processor may
also include what are referred to as Multi-core processors
and/or be enabled to employ parallel processing technology
in a single or multi-core configuration. For example, a multi-
core architecture typically can include two or more processor
such as “execution cores.” In the present example, each
execution core may perform as an independent processor that
enables parallel execution of multiple threads. In addition, the
processor may be configured in what is generally referred to
as 32 or 64 bit architectures, or other architectural configura-
tions now known or that may be developed in the future.

[0229] The processor executes operating system, which
may be, for example, a Windows®-type operating system
(such as Windows® XP) from the Microsoft Corporation; the
Mac OS X operating system from Apple Computer Corp.
(such as 7.5 Mac OS X v10.4 “Tiger” or 7.6 Mac OS X v10.5
“Leopard” operating systems); a Unix® or Linux-type oper-
ating system available from many vendors or what is referred
to as an open source; another or a future operating system; or
some combination thereof. In some embodiments, the oper-
ating system can be configured to interface with firmware and
hardware in various manners, and facilitate a processor in
coordinating and executing the functions of various computer
programs that may be written in a variety of programming
languages. The operating system can be configured to coop-
erate with the processor, coordinate and execute functions of
the other components of computer. The operating system can
also be configured to provide scheduling, input/output con-
trol, file and data management, memory management, and/or
communication control and related services.

[0230] In some embodiments, a memory can be used in
conjunction with the embodiments described herein. The
memory may be any of a variety of known or future memory
storage devices. Examples include any available random
access memory (RAM), magnetic medium such as a resident
hard disk or tape, an optical medium such as a read and write
compact disc, or other memory storage device. Memory stor-
age devices may be any of a variety of known or future
devices, including a compact disk drive, a tape drive, a remov-
able hard disk drive, USB or flash drive, or a diskette drive.
Such types of memory storage devices can be configured to
read from, and/or write to, a program storage medium (not
shown) such as, respectively, a compact disk, magnetic tape,
removable hard disk, USB or flash drive, or floppy diskette.
Any of these program storage media, or others now in use or
that may later be developed, may be considered a computer
program product. As will be appreciated, these program stor-
age media typically store a computer software program and/
or data. Computer software programs, also called computer
control logic, can be stored in system memory and/or the
program storage device used in conjunction with memory
storage device.

[0231] In one embodiment, a method can include defining
experimental parameter values associated with a plurality of
test sites within a testing substrate based on a quantity value
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of'a sample. The experimental parameter values can define at
least a portion of an experimental plan associated with the
sample. An updated quantity value of the sample can be
received and a test site from the plurality of test sites can be
identified as a fall-off test site based on the updated quantity
value ofthe sample. In some embodiments, the method can be
performed at a system that can include a physical inventory, a
design management engine, and a user interface.

[0232] Insome embodiments, the plurality of test sites can
define an experimental layout within the testing substrate.
The method can also include changing a status of the test site
from an available status (or test status) to an unavailable status
(non-test status) in response to the identifying. The method
can also include modifying the experimental layout based on
the plurality of test sites after the removing.

[0233] Insome embodiments, the experimental layout can
be configured for analysis by a flow cytometry device. In
some embodiments, the experimental layout can be defined
based on an experimental layout template retrieved from a
template database. In some embodiments, the sample can be
abiological sample. In some embodiments, the updated quan-
tity value of the sample can be defined in response to a prompt
triggered by a workflow. In some embodiments, the workflow
can be defined based on a standard operating procedure.
[0234] In some embodiments, at least a portion of the
experimental parameter values can be defined based on a
pre-defined recipe. In some embodiments, the experimental
parameter value can be defined based on an automatic unit
conversion procedure. In some embodiments, at least one of
the experimental parameter values represents a chemical
composition.

[0235] Inanother embodiment, a method can include send-
ing an indicator of an availability of a sample from a sample
pool stored in a physical inventory. The sample can be
included in the sample pool based on an attribute of the
sample satisfying a condition associated with the sample
pool. An indicator that the sample has been selected from the
sample pool for analysis at a first test site included in an array
of'test sites can be received. A rule from a rule database based
on an experimental parameter value associated with the first
test site can be retrieved. The method can also include modi-
fying at least one of the experimental parameter value asso-
ciated with the first test site or an experimental parameter
value associated with a second test site based on a condition
within the rule being satisfied. In some embodiments, the
method can be performed at a system that can include a
physical inventory, a design management engine, and a user
interface.

[0236] In some embodiments, the attribute of the sample
can be a hidden attribute from a plurality of hidden attributes.
In some embodiments, the attribute of the sample can be
included in an experiment file associated with the first test site
when a status of the attribute is changed from a hidden status
to an unhidden status. In some embodiments, the sample pool
can be a first sample pool, and the sample can be included in
a second sample pool based on the attribute of the sample
satisfying a condition associated with the second sample
pool.

[0237] In some embodiments, the sample can be selected
from the sample pool based on a scientific question associated
with a clinical study. In some embodiments, the method can
also include modifying an experimental layout associated
with the array of test sites in response to the receiving. In
some embodiments, the method can also include defining an
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experiment file based on the experimental parameter value
associated with a first test site after the modifying. In some
embodiments, the method can also include receiving an indi-
cator that a portion of a workflow has been completed, at least
one of the retrieving or the modifying is performed after the
receiving of the indicator.

[0238] In yet another embodiment, a method can include
receiving a first attribute associated with a substance selected
for analysis at a test site from an array of test sites. A condition
from a knowledge database based on the first attribute can be
retrieved. A condition associated with a rule based on the first
attribute can also be retrieved. The rule can be defined based
on information included in a knowledge database. The
method can also include sending a notification in response to
a condition related to an interaction between the first attribute
and a second attribute being satisfied. In some embodiments,
the method can be performed at a system that can include a
physical inventory, a design management engine, and a user
interface.

[0239] In some embodiments, the knowledge database can
be defined based on empirical data. In some embodiments,
the method can also include modifying an experimental lay-
out associated with the array of test sites in response to the
condition being satisfied. In some embodiments, the method
can also include sending an indicator that a sample within an
inventory is available, and associating the sample with the test
site, the attribute represents a chemical property of the
sample.

[0240] Insomeembodiments, the first attribute can be asso-
ciated with a first reagent included in the substance. The
second attribute can be associated with a second reagent
included in the substance. In some embodiments, the first
attribute can be associated with a first reagent included in the
substance. The second attribute can be associated with a
sample included in the substance. In some embodiments, the
substance can be a first substance and the test site can be a first
test site. The second attribute can be associated with a second
substance selected for analysis at a second test site from the
array of test sites.

[0241] In some embodiments, the condition can be related
to a chemical conflict. In some embodiments, the condition
can be related to a detection conflict. In some embodiments,
the condition can be related to an empirical finding stored in
the knowledge database.

[0242] In yet another embodiment, a method can include
producing a child prepared test substrate based on a parent
prepared test substrate. An inventory identifier for the child
prepared test substrate is defined in response to the producing.
The inventory identifier for the child prepared test substrate
can be different than an inventory identifier for the parent
prepared test substrate. In some embodiments, the inventory
identifier for the child prepared test substrate can be used to
track the child prepared test substrate as an inventory item
separate from the parent prepared test substrate. In some
embodiments, the inventory identifier for the child prepared
test substrate can be used to link data associated with the child
prepared test substrate with data associated with the parent
prepared test substrate. In some embodiments, the method
can be performed at a system that can include a physical
inventory, a design management engine, and a user interface.
[0243] In yet another embodiment, a method can include
defining a set of indicator layers related to an experiment. In
some embodiments, each indicator layer from the set of indi-
cator layers can be associated with different portions of hier-
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archically related prepared test substrates. In some embodi-
ments, the method can be performed at a system that can
include a physical inventory, a design management engine,
and a user interface.

[0244] In yet another embodiment, one or more processor-
readable media storing code representing instructions that
when executed by one or more processors cause the one or
more processors to receive a plurality of data values related to
an experiment executed at a flow cytometer. A display of at
least one of the plurality of data values or a value calculated
based on the plurality of data values within a customizable
visualization layout can be triggered.

[0245] In some embodiments, the one or more processor-
readable media can further store code representing instruc-
tions that when executed by the one or more processors cause
the one or more processors to receive at least a portion of an
experiment file defining at least a portion ofthe experiment. A
portion of the customizable visualization layout can be
defined based on at least a portion of the experiment file.
[0246] In some embodiments, the plurality of data values
can be a first plurality of data values and the display can be
triggered at a first time. The one or more processor-readable
media can further store code representing instructions that
when executed by the one or more processors cause the one or
more processors to define a second plurality of data values
including at least a portion of the first plurality of data values.
Atasecond time, display of at least one of the second plurality
of data values or a value calculated based on the second
plurality of data values within the customizable visualization
layout can be triggered.

[0247] In some embodiments, the plurality of data values
can be a first plurality of data values and the display can be
triggered at a first time. The one or more processor-readable
media can further store code representing instructions that
when executed by the one or more processors cause the one or
more processors to receive a second plurality of data values
mutually exclusive from the first plurality of data values. At a
second time, display of at least one of the second plurality of
data values or a value calculated based on the second plurality
of data values within the customizable visualization layout
can be triggered.

[0248] While various embodiments have been described
above, it should be understood that they have been presented
by way of example only, not limitation, and various changes
in form and details may be made. Any portion ofthe apparatus
and/or methods described herein may be combined in any
combination, except mutually exclusive combinations. The
embodiments described herein can include various combina-
tions and/or sub-combinations of the functions, components
and/or features of the different embodiments described. For
example, one or more experiment management engines can
be configured to manage multiple experiments simulta-
neously and/or serially. The multiple experiments can be
executed at different locations via one or more client devices
with user interfaces.

What is claimed is:

1. One or more processor-readable media storing code
representing instructions that when executed by one or more
processors cause the one or more processors to:

define experimental parameter values associated with a

plurality of test sites within a testing substrate based on
a quantity value of a sample, the experimental parameter
values defining at least a portion of an experimental plan
associated with the sample;
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receive an updated quantity value of the sample; and

identify a test site from the plurality of test sites as a fall-off

test site based on the updated quantity value of the
sample.

2. The one or more processor-readable media of claim 1,
wherein the plurality of test sites define an experimental
layout within the testing substrate,

the one or more processor-readable media further storing

code representing instructions that when executed by
one or more processors cause the one or more processors
to:

change a status of the test site from an available status to an

unavailable status in response to the identifying; and
modify the experimental layout based on the plurality of
test sites after the removing.

3. The one or more processor-readable media of claim 2,
wherein the experimental layout is configured for analysis by
a flow cytometry device.

4. The one or more processor-readable media of claim 2,
wherein the experimental layout is defined based on an
experimental layout template retrieved from a template data-
base.

5. The one or more processor-readable media of claim 1,
wherein the sample is a biological sample.

6. The one or more processor-readable media of claim 1,
wherein the updated quantity value of the sample is defined in
response to a prompt triggered by a workflow.

7. The one or more processor-readable media of claim 6,
wherein the workflow is defined based on a standard operat-
ing procedure.

8. The one or more processor-readable media of claim 1,
wherein at least a portion of the experimental parameter val-
ues are defined based on a pre-defined recipe.

9. The one or more processor-readable media of claim 1,
wherein the experimental parameter value is defined based on
an automatic unit conversion procedure.

10. The one or more processor-readable media of claim 1,
wherein at least one of the experimental parameter values
represents a chemical composition.

11. One or more processor-readable media storing code
representing instructions that when executed by one or more
processors cause the one or more processors to:

send an indicator of an availability of a sample from a

sample pool stored in a physical inventory, the sample
being included in the sample pool based on an attribute
of the sample satisfying a condition associated with the
sample pool;

receive an indicator that the sample has been selected from

the sample pool for analysis at a first test site included in
an array of test sites;
retrieve a rule from a rule database based on an experimen-
tal parameter value associated with the first test site; and

modify at least one of the experimental parameter value
associated with the first test site or an experimental
parameter value associated with a second test site based
on a condition within the rule being satisfied.

12. The one or more processor-readable media of claim 11,
wherein the attribute of the sample is a hidden attribute from
a plurality of hidden attributes.

13. The one or more processor-readable media of claim 11,
wherein the attribute of the sample is included in an experi-
ment file associated with the first test site when a status of the
attribute is changed from a hidden status to an unhidden
status.

Feb. 18,2010

14. The one or more processor-readable media of claim 11,
wherein the sample pool is a first sample pool, the sample is
included in a second sample pool based on the attribute of the
sample satisfying a condition associated with the second
sample pool.

15. The one or more processor-readable media of claim 11,
wherein the sample is selected from the sample pool based on
a scientific question associated with a clinical study.

16. The one or more processor-readable media of claim 11,
further storing code representing instructions that when
executed by one or more processors cause the one or more
processors to:

modify an experimental layout associated with the array of

test sites in response to the receiving.

17. The one or more processor-readable media of claim 11,
further storing code representing instructions that when
executed by one or more processors cause the one or more
processors to:

define an experiment file based on the experimental param-

eter value associated with a first test site after the modi-
fying.

18. The one or more processor-readable media of claim 11,
further storing code representing instructions that when
executed by one or more processors cause the one or more
processors to:

receive an indicator that a portion of a worktflow has been

completed, atleast one of the retrieving or the moditying
is performed after the receiving of the indicator.

19. One or more processor-readable media storing code
representing instructions that when executed by one or more
processors cause the one or more processors to:

receive a first attribute associated with a substance selected

for analysis at a test site from an array of test sites;
retrieve a condition from a knowledge database based on
the first attribute; and

retrieve a condition associated with a rule based on the first

attribute, the rule being defined based on information
included in a knowledge database; and

send a notification in response to a condition related to an

interaction between the first attribute and a second
attribute being satisfied.

20. The one or more processor-readable media of claim 19,
further storing code representing instructions that when
executed by one or more processors cause the one or more
processors to:

modify an experimental layout associated with the array of

test sites in response to the condition being satisfied.

21. The one or more processor-readable media of claim 19,
further storing code representing instructions that when
executed by one or more processors cause the one or more
processors to:

send an indicator that a sample within an inventory is

available; and

associate the sample with the test site, the attribute repre-

sents a chemical property of the sample.

22. The one or more processor-readable media of claim 19,
wherein the first attribute is associated with a first reagent
included in the substance, the second attribute is associated
with a second reagent included in the substance.

23. The one or more processor-readable media of claim 19,
wherein the first attribute is associated with a first reagent
included in the substance, the second attribute is associated
with a sample included in the substance.
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24. The one or more processor-readable media of claim 19,
wherein the substance is a first substance, the test site is a first
test site, the second attribute is associated with a second
substance selected for analysis at a second test site from the
array of test sites.

25. The one or more processor-readable media of claim 19,
wherein the condition is related to a chemical conflict.

26. The one or more processor-readable media of claim 19,
wherein the condition is related to a detection conflict.

27. The one or more processor-readable media of claim 19,
wherein the condition is related to an empirical finding stored
in the knowledge database.

28. One or more processor-readable media storing code
representing instructions that when executed by one or more
processors cause the one or more processors to:

receive a set of parameter values defining a visualization

layout of a plurality of values, each value from the plu-
rality of values being defined based on data related to an
experiment performed at a flow cytometer;
trigger display of the plurality of values within the visual-
ization layout based on the set of parameter values;

modify, after display of the plurality of values has been
triggered, at least a portion of the data in response to an
instruction; and

Feb. 18,2010

update a value from the plurality of values displayed within
the visualization layout in response to the data being
modified.

29. The one or more processor-readable media of claim 28,
wherein the data is related to a plurality of samples processed
at the flow cytometer, the value from the plurality of values is
calculated based on statistical combination of a portion of the
data.

30. The one or more processor-readable media of claim 28,
wherein the visualization layout includes at least one of a
graphical visualization layout, a spatial visualization layout,
or a heat map.

31. The one or more processor-readable media of claim 28,
wherein the instruction is defined based on a flow cytometry
data analysis algorithm.

32. The one or more processor-readable media of claim 28,
wherein the data is modified based on a gate boundary.

33. The one or more processor-readable media of claim 28,
wherein the visualization layout is defined based on at least
one of a plurality of filters or a predefined user preference.
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